Production of methoxylated flavonoids in yeast using ring A hydroxylases and flavonoid O-methyltransferases from sweet basil.
Numerous methoxylated flavonoids exhibit pronounced bioactivities. Their biotechnological production and diversification are therefore of interest to pharmaceutical and nutraceutical industries. We used a set of enzymes from sweet basil (Ocimum basilicum) to construct five strains of Saccharomyces cerevisiae producing 8- and/or 6-substituted, methoxylated flavones from their natural precursor apigenin. After identifying several growth parameters affecting the overall yields and flux, we applied optimized conditions and explored the ability of the generated strains to utilize alternative substrates. The yeast cells produced substantial amounts of 6-hydroxylated, methylated derivatives of naringenin and luteolin while the corresponding derivatives of flavonol kaempferol were only detected in trace amounts. Analysis of the intermediates and by-products of the different bioconversions suggested that the substrate specificity of both the hydroxylases and the flavonoid O-methyltransferases is imposing barriers on yields obtained with alternative substrates and highlighted steps that appear to represent bottlenecks en route to increasing the strains' efficiencies. Additionally, analysis of flavonoid localization during fermentation revealed unequal distribution with strong intracellular accumulation of a number of methylated flavonoids and extracellular enrichment of several pathway intermediates. This work establishes a platform for the production of complex methoxylated flavonoids and discusses strategies for its improvement.